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(54) SWITCHING POWER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a design 
margin, and prevent an overourrent in a switching 
element at short-circuiting of a load. 
SOLUTION: In a resonance-type converter having a 
two-element constitution formed by a half-bridge 
connection of the switching element, a self-exciting 
type is used for a primary-side current-resonance 
converter. For a constant- voltage control, the on-time 
of the high-side switching element is Kept constant, 
and only the on-^ime of the low-side switching element 
is subjected to a conduction angle control. Thus, the 
switching element is switch-controlled by a combined 
control method wherein the conduction angle and the 
switching frequency thereof are simultaneously varied* 
In the case of an anomaly at short-circuiting of the 
load, the switching frequency is rapidly increased to 
prevent an overourrent from being passed through the 
switching element. 
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(54) [^ig0«»] 7.-^ y^>ifmsi\m 



(57) 

mmmth, :iix\,zj:y)x^ -v^yym^M. ^<m 
mnmx^ -/^ymm.mv^iz-^^^ixm-m 

'j^yyn=f-\,z\tm.<ni^tfimx-^£\^iioi,z^1xh. 




'}ft£< t i> . ±iEieS3 y^<-^ h^yx(7)-'mmi: 

^tsmm^ yy^^ y^^m t . ±m-mmzn lt 
m.mzim^ti&m.n^-:i y^y^<r)^^>^'yy 

i-yymimrK^mtth9.^i^mmt . 
m2^<DxA 'yi-y'/m=f-<r)\.^'nii)-i,zmmm^ 

9t£<th. ±wm^yf^-'^\'yyx<^-m^t 
ti:>i.zm:^fit\'y^:r^m^tjmmyy9 9y 
y^.^'^b-^yTy^iLmsit^zi.^w.nmntLxm^ 
^ix. Hl2^<r)M -y^y/m^f-^znLxx^ -y^y 
9'wmm^^m'aLxx^ -y^yym^^^-^ix^ -y 
i-yym^^t. ±iimim^yTy^PM.mizm 
mtifzx^ yi-yy^^ii(:^yt^j:tmsnzmmti 

Xo^j:mizmiitit:yj:i—ir^:f-Yti^^:t-\^(0 

±ieffiS3 yj<-^ h 5 yxco-d:m^iz%htit^^ 

J; 0 lzm^^tifMiiii:hmm^^mb . 
lMiZ.'mWMtii:hV&<r)UKMzmtX. ±idg8:}J-ft 

mr^yry^i/imizmm^tv^x^ '/i-y^m^fm 
ythmmmmmmtxx^ ■y^ymm.^'^ 
um-fh^kX'^n&mmi'^oi;~o^zitifci'^m\ 

mtxm^^fihztmwit^txA y^yfw^ 
mis. 

^■nmmfov^Mzmttzmmmmy t viiryu^ 
Lx~Mzi%m-h:it iimit-rm^uztm 
cox^ -y^yvmrnm, 

[00011 

Lxmii^tiix^ yfy:fmummzmth tco 

[0002] 

im^mm x^ y-f-y^mmmb ix. mmy 
f^-y^oyj^-^^y i[^-Y^yj^-^tc}£(nm 
^<r>x^ ■yi-yVayj<-9^mttii>ni!>'iK<m^ 
ixTv>l>, lti(^cr,x-^ yi-yyayj<.-i$>i,ix-( -yf- 

yymmM*mm.^x'hhzbi)>(}. xa -y^yy 
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^{zi,hx^ y^y ywmm'^mm. $ ^ i. . 
^m^-a yj^-ymmz-mfi'mimmhix^ t 

nz. x^ •y^ymm.mtfi^wm.b^si'^tx^ 

D mm-h Z b *«f # I) ^ ;< U •/ h L.-C V^l) . 

[0003] meiimz:^tiimxizx *)^^tifc^^ 

i,zm-:^\'^xm^-tizbcox'^i>x^ •y'f-y ymmm^ 
co-m^m^^-tmmx'hh. zcommmmuim 
^<^m^im^y^<~yiMm^tix\^i>, 

[0004] z<r>mitZ^tx^ •y'f-yymUWl'ZiSK^ 

xii. yv -yims-mi^D iRi/w-m^yfy^cii^ 
(^^j:im^mmmzxK>. m^mMAc 

Acof-^'fflco 1 mznm-t^m^?^^mEi^m-t 
zc^mwrnsicox^ yi-yyayj^-if'ii^ m<7)X 

dlZ2'?(7)X>( 'y^yym=f-Ql . Q2 iSrA-^yj-y 
'J^-^Ltz 0 x.X\ ¥?trJ yfy^C i <7)iEffi(fflOtg^ 
*i T-xraicM tTtf A-t I. J: 3 LTtggE^ixT V ^ 
X'f •y^y:/^^Ql , Q2 tC(i>'NV.-K 

-^v^yi^xy {h3T;^mv^yi^xy) m 

[000 5] Z(OX^ •y^yym'T-Ql . Q2iO#3V 

yy-<-xmzii. ^ix^tismmRs\, rs2**# 

A$ilS» ^^L', X-f yf-ViJ^^^Ql . Q2 (D<-X 

-X s y ratji^ 7 yrr-i ^- h ddi, Di^j&i-eix 
^iinx^ixx\>^i, z(7)i^. ^yyry^:^-YD 
\A(r)i}V-Y\ixA -yi-yym^Qi (rx-xbmm^ 
ix, ry-Yitix^ yi-y ym^Qi ^oxs -y^b^m 
Siis. ttz. mmizi'^yry-(:f-YD02mv- 
mx-( y^yym'f-Qz (o<-xbim^ti. rj- 
Y\ix^ •yi-yym^Q2 c7)xs -y^bn^m^tih. 

[000 6] X^ yi-yym^Ql COK-XbX^ -yi- 

yy%=tQa o^^v? ymzn\.x\i.. ^-xw^m 

^■^ni^^yxb. mmmumico^yyi^^yxhu 

bmzmmmmt:m^'ti, m^z. x^ yi-yy 
si^Q2 (D-^-xb-iXmr-xmi^zntxii. <-x 
sa$iJPfiffif5i:RB2. SiifflnyryHfCBa. 
B2cott?iJfggg|HlSS*^mSii-Cfc 0 , imm ^ yr y1^ 
CB2i:iB»^aiNB2<0-< y;5^^ rJ' yxLB2i:fttiai^ 

[0007] m^&mUm h ^ y;^ P RT (Power Regula 
ting Transformer) {±, X^ >yf-y/*-f Ql . Q2 i 

mthbmz. imthXoizLx^vsmm'^o 

fzMzmi(>ti^. Zcom^BUmhyyxPRTii. 

ai^ND m^^ti. wizztihffi^mmzMLxu 



T>^CB2-ffiSiRB2i^i:fiJJgig^^L-CX-f 'y^V^ 

<r>-)!Km^m co-mznLxim^ixh. ^fc, m. 
-y) ws.h^fix^-^h. 

[0008] c:ol3cJg0J« h 7 y;^ P RTOffiJSi: L 

[00 09] «^3y>'N'-:f h^y^^P IT (Power Is 
ol ati on Transformer) {i. -vi-yy^^f-QX . Q2 

^■nif''^hi\.i,i.^\z^i\.h. t.fz. -i>:^Ni (rm 
mt. ^zMv ^ jvK^yiry^ifiiotsihm^^^y 
ry-tc r 1 ^i^\^x-'d!.mr-x\z%mtix\^h. 
zm>^. ±feii?ijftii3>'r>'^?-cr isi^-ij:^ 
Ni \mm^z^m.^h.x\i^hif. zmmmi-^iyry 
^fc r 1 (r>^^n>"9yx-m-^mm.m 

m^) ^^^m^-:iy>^—9 Yvyx^ i tcoSjS^^ 

jco. ^^,^yy^y)^—9mm%mmmt-^ 

[00 10] vf-y^lg^^Q2 cj^a^:^':?- 

xv^f C r 2 ti^m^mm^ fih , ^ iOM^^iJ^^n 
y-9-Cr2Ji, X-f -y^y^WQl . Q2 c7)ZVS 
(Zero Voltage Switching) JttAZCS (Zero Current 
Switching) Wff^'^hfz^\iZWtt:>Kh. 
[00 11]^Jt. Z.(rmiZ^\^h^ny)<.-i>V=7 

yxv \ T<r>z:^mx\t. ziX^^N2 tc^^LT-ty^' 

-^^'/rS-iftttyii-C, WL^MS-Ym\, D02. D 
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03, Dom?/¥}t3 yry-^coi , C02S-I1<7) J; o left 
[SSir^^-HDOl. D02, T?t3y 
ry-tCOl] [^S:J^^^-HD03, D04, ¥ 

mmr^^-YDOi. DOi.^mzjy'fy 

■tco2] i]-C:,is.h^mmm.mmmmtii:hms.E02^^ 

xm.mtii:fjW±^:n& (Dizhtz 0 ^«S«S[11SS*WA. 

I., mmmiizi5\,^xii. m.^tii^mEEo\^miiim 
mmt Lxmm-th. 

[0012] mmmn i a. mx.iiz}!Kmc^m.mM&iii 
ijEowuKMzmtx^cou^fi'ti^^ix^w.^m 
mmw^tLxvy^zfhyyxpRTcDm^ 

^NC lz^i^i-&ZtizX*}^-thioizLX^MS. 

[0013] ±immzxhmMm^<^x^ v^yym 
^tLxii. 9ffmmts.^wm^x^tiht. mux 
ewffifiiRsi, RS2iit\.xx^ ^v^yym^i-Qi , q 

2 <7>K-x\,z^m&timik^ix^Zt^z^j:htiK mt 
x^ •y^y-/m=tQ.2 {i^7t^rl.J:^(c$iJt»$^i^, 

-etrx^f .yf-y/^i^Qi cr)ai:i]i:LT, ftniBS^ 
x^ -y^yym^Qz my, x^ -yf-y^s^Qi *s 

x^-y^y^«^Ql , Q2 i^xmztyt^j:^'^ 

m^<Dx^ •ytyymm^mmtih. zcoxo^z, t 
m^yry^c im^mEmi^mmt lxx^ 
yym^Qi . Q2 ifi^izmmm*)m-t:ibizx^ 
X. mt:iyj-^-9hyyxp nff)-Am^mm iz 
^mmmmz^i^t^y^rmmmt, -<xm<7)m 
m2 iz^miii:h^m. 

[00 141 mmmmhyyxpRTizxtM 

v&mmirmxd^zLx'ffhiii. mm. ^^iK:h 
m&'^mmijc^mi)'>zi'^x-ixmtii:bmEEoiii^ 
wtitzt-rht. mmm i xuz.d:m\^ijWiEo\cr, 
miizmtxMmmwtNc i,zwximmm^i(ou^)i'^ 
-^mmt I . c mmmmz x o m.x.mm vyyx 
pRTi,z%^t^mM<r^x\ mmmmvyyxp 
RT\izii\^xiimim<rfmi:^m.L. mmmm^ 

1. m2<r)'iyy^^yximL^^hiio\,z^m-fi> 
tK :lmzx *) mmmco^mmtLxx^ -y^ 



igjgnis&Tii:, i:?ijftjiayry»?-cri m~Amm 

^j:iim^zxh^%mmiiii.i ^:^>{v^ymmm 
coo 1 5] :i<^)mei,z^.Lfzmm.zi.hM y^i-y'^ 

mmcry-m^mi^z^-t. mmmmzm.-fh^ 

Wm&fizi: OftiimSSi 2ifimihifi, -vi-y^m 
^Q2 O'^-Xlc^^LTti, ^ffl3yTy9-CB2-ffi 

tAR^2mmmit ixikmmi&mtii . ^tx. 

Q2 0<-x{c{ilEKil:cllB2*^'gSii|., 
m.&imzJ:-oX. >yf-y/*^-Q2 JiM^TO 

^^'Wi, 3^^':?«SEIQ2*i»Sitl.. tfc. WSTOF 
F' iEI!imaiB2{iOV'<;^i:^-:)T, x-f 

0. ±i^TON' . TOFF' tt3{tSX>f yf-V^S 

TQ2 (Tyau^^f-^L^yi'fm&'vmim^iXd 

[0 0 1 63 z.i\.\,zn\^x . x-f -yf-y^/Qi «»fm 
±ie<ox-f 'y^yi^m=fQ2<7)Wif^mti±ms 

Qiffx-xizamn-rix 0 izmwms. i si^^ssii 

1 (ifflBTON (X-f •y^yi/3l^Q2 WWraTOF 

F' izMm-timm) tcfev^-c^tyt^o, x-f -y^y 

t, tt:. mmm (X-f -y^y ^3fl^Q2 <^iaTO 

ivt^s-yx. •yi-yym^QH>^y iimm) t 

[00 17] tfz. zcox^izbxmi^-rmecomm 
mmzH^^x. m^mmh^yxpRTii. -mx-)) 

mEVAc^ft^esi o(7)»cj?LT, x-f •y'hyy 

^ -itJi-^T'x^ yf-ymmm s ^©jwitTv^ 
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[0018] z<):{PMaffi^j«EEOiom?ti:a i o*^ 
o~i. 5mAcr,mwx'mtth<^i>zmtx. mmm^ 
ic{i. mcoxoizixmtti, OS 0. ft?gfsgpi*' 
tiJiiLram<^io^ftt^'9, z<}i:fli!itt»rLtti:^i«EEoi 
ipi&T Lx \^Kcoi,zi^'yxmmm.^u^fi'^m'y^-ti 
xoi>zbxmmi}^'<ft>tii. z<Di&^, x-f -y^ym 

= 1 2 0Vi:VAC=9 0V<7)^*«*$ixt:v^|,*<, 0J 
fflimsS I c li, 3e»i[A^ilffVAC= 1 2 0 VB^co^ftcT) 
(a3*^3€0SA:^mEVAC= 9 0 VB^oS^ff J: D ttiJDL 
TiiO, x^ -y^y/Wimif si.z-^\,yx\,t. ^W<^ 
mEVAC= 1 2 OViBf«^ft<o{5a*«3caA:'J«EVAC 
= 9 0VB#o^ffJ:Dt.iS<'5:oTV^|,, CiWi, 3eSi[ 
A:»]«EVACOP'<;U*5S<^r-^TZ»:ffi!lil^ai:>i«ff 
E01**±# t $fi.l.«^{c(lSiJSIlSgi[ I c {iiijD? 
til>J:o(cLT$ij«§ix, CixlciEtTx-^ -y^yym 

[00 19] 

immmixottmm] bzbx\ ±1211 
otct^oTx-f •yf-y^lS^$-ffi<$iJffli-ri.J;^{:» 

f^-ri.. zcof^if), nm^mucmmiz}3\,^xiix 
A ^y^y^/mmn s\.zmm'm^m'(^\j-j:<t£ 
0, x^ 'y&y':fm.m s\i%%<mmm^m. 

X . C^JiJf SflS»f^jg«^f i:::^<7)90KHz± 
OtffiVK 8 0KHztcfCffiTLTLta. 
[0020] z<r>i, 0 ^ttffitii, «sMi3yK-:j' h7 
yx P I Tffy-W^t^n 1 <7)ji}$>f yjTi^ ^yxkmrn 
^ yy^ ^ yx\,zi. hmwms&^nmmf'XA -y^y^/ 
m-Qi 1 , Q 2<^7l-y^{cgai, 0iJ;t«f09 tc*-r<t ^ 
\Z^\yy^W& I Q23!;«iift««^i: ^oT t-:? 
±#-ri.. i. Lt-^ <±#LTx>f -yf- 
y T'S-^Q 1 , Q 2 (r>m^^^W^-^-^-f<'--th k X 

^ •yf-y:;'WQ 1 , Q2im.m^tLit:isb. -ensrjg 
\f^izlieckmw^f}^i-»iz:k^^:^^ -y^yyv^ 

yjxif'^m^thiii-mmi. tz^t^^com-^. m 

UiTO- 3 P^j:t:cO:m^^y1r-'J<Oij(r)timM^ii 
IZbt^j:*). 3XhWfc»* L<^:v^;t«6. ^tnz^ 

z.x'sm^Mmmmmztmit^ti6. es*>m 

gS3 yvN- h 5 y X P I TC7) 2 <J:ffllt)im»iE^it!ffit)i 

mxix, nm.^(omnmzm.mmm h 7 yx p 

RT<7)$iJ«igt|N c izM LT 6 0 m AtLhOUffiSrat 

J:dt;tl., iWCcJ;'?, x^ -yi-y^m^mf 

mmi^mmz±^^it?>ztx\m^i<iu m 



[00211 t-k. ACX^ -yi'&Xt^iZiiX^ 

mmmi^ ciz 6 omAa±(r)mm.mi:mtv 7 1> 
xi^-mm^iZ^wvhi. m-^xmeifZyf^ttzmmm 
mMmwimmmm-^m^mmm h 5 y x p r tco 

[0 0 2 2] ttz. mei,z^.ifzmw.mm)i.d^j:. s 

pRTifim!L(^fihzt\,ztch, u>t, zm.-ii.m\ 
mVyyxPRT\i. wmmzmM^sn^Mi'M-^j: 

K-thfcMZ. r}Tc7)^-vy7°m 0;ummgjg<7)fli*» 

m:s^mm yvvx p rt t^§^ii.igi!iigiSNBK 

NB20^ yf'?^vx.miZ'0\vt:± 1 0%tfO|EHTIf ^ 

m^'^tih ^m.^wm<r>^mmmz^ifi^\^ 

hZttts:h. Zcotzisb. mm^fmMifilOOV^X' 
h^X . 3SaA::<i«BEVAC= 9 0 v~ i 2 0 Mmm^ 
mi:m.tttzMz\i. \fti':)%{,zn-fh'7-ifyi:^ 
JtUT. 3cSA:'l«EVAC=8 0Vj,jLh*^^>S^^b$iJfflI 
iM^^si^ 0 [Z±tts:'?-i^yi:t'yXmmmmh 

'mm*). ^tifsm.nttxiim^x^j:<^j:'^x\>^ 

tii>(DX%t . 
[0023] 

mmim.-thtzib<D^m nx':^mmi±iitt: 
mmt:^^Lx. x^ y^f-yywm^t i,xd:<nii. o 
^zm^-thztttfz. 0, 25<7)x^ 'v^yfm 

\^xx^ •yi-yyi:nox^ y^yy^mt. K^^t 

A -v^yy^mzx ^-mmz^i:,ixh\i!,-)]-k-dm 

mz^-fhmi^y^'^-^hyyxt. 'M^j:<th±. 

leffes^yA'-:? v^yx<r)-'mm-^tsmL^ yy 

^^yxmt - m.-^m%.\znLxm.mz\m^K 

^iixiMxA -yi-yymircox-f •y^ymmmm. 
^mttt^mmmt. ±ii2-E<r>x^ -yf-y^^ 
m'F<D\^-rtif}Hzmmm^ti±m&nzmm^ titc 
xA •y^yym=f-ifi:^y Ltzttmmcthmm. 
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Ayy'?^ yxmt t^yfy^tmi}Lti,zx 
sst L-c«BSc?*i.±fE25ox>f -y-i-yymi-iznLx 
x>( .y^y/iiBiifi#s-EP»DLTx^ y^ymm^ 
^hx^-y^yymi^^t. iiiwitmi^yry^ 
i?m^zi&w.^tltzx^ -y^yi/m'Fmy b^j:mm 

jf- F<7)H5^iJiHis& t , ±ie«i^3 y^^- 9Yy yx<r> 
-mmz'ik^-ixh^^K^x-n Lxn^<r)z:<mm. 
m!>-nn&itmh x o ^zm^^tifcm&tii:hv&± 
mm. ±mr.<xmu^fii:h^&ff)u<Mz!i5tx± 
nm^m^yTy^im^nzmm^iifzx^ -yi-yy 
m^mytmmmmmmtxx^ -yi-yymm 

^m.mmmb^ii§txx>( 'yi-y:f^wM.mmm 

[ 0 0 2 4 ] itTt, ±ie^mjE$ijffl#g«±. ±iei:<j:ii 

lS.^&:fjmS.<n]y^fl'iz^tf:zmmiS^i:yfh/}ry 

i-ft ix-mizimt^ xoizt^. 

[0025] ±timmzXiHi. ftiSJ^n yy<-9(7)~ 

<kmizmii^tiix-( -yi-y:/m'?-iim^izX'oxm 

m^til. ^i^iz^Emm<7it:tbiz. m^^ayr 

y^mmz^m^titzx^ -y y io^iifjfflis 
^ (K-xmm) izMixii. -mm^iiiijmKizfB 
tfzmwmmifimmyyrY':^y-y^ifLxmm^tix 

uKMzmtx-^m^rLiztiz^j:^. zn^zx 
o> m^m^yTy^ti^M.mzmm^ixrzx^ -y^y 
ym'i- (n— r-f Yx^ -yi-y^m^F) a. ^<ommn 
mx^ ■y^yym^m.mmz^^^ixt^-^mm 
^[zx-ixx^ •yi-ymm^ti^ztiz^j:h> -u. 

mjjcox^ -y^yi/mf- (^'N-^-^-'f vx>( y^y^m 

={-)my^n-%t^fih. Z<Oii0^j:^nS.cr)fzify 

nmmicom^m^zit. x^-y^y^m^ 
mim<^j:ix 0 [zmm^fih t \^ommmm%h z 
tm^h. tti. z(7)Xo^j:^ms.mm<r>m^Thti 
a. miis^m^<^M^izx^ -y^y^m^^w^^m 
(Dfzmzm^-^ ^ixx V ^tdM^mm vyyx ^m^-th 

Ztti^mt^j:^. 
[0026] 

mtix(Dmmm^cr,m&i^ix\'^?>. zcomii^z^ 
rmmmi. -mizmmmm^y^^-^^imitz 

mmx-f -yi-yyayj-s-^bLxmf&im. Z 

comi^z^tmmmmzm^xii. 5t-f , j^m^i^mm 

(2caA^i«ffVAC) iX:hlxm.i^X:hmE^:mtz 

m^jyfy^c ii)-i^^j:?>^mm^immmti^ti. $ 
^:^]«EVAcco 1 f§couKMzn&tmm'^m9& 
Eii^-thXoiz^tih> 



I 



[0027] >i<7)iiS[i]S5iox-f -j=i-y'/^y^^~^ 

y-9-C icr)iEffiffi!l^om'Si:r-xra(c«L-r*fA-r.?. 
i^Ql , Q2 \Zktf^^i!fi~'7Yvy>'Xi> (BJT;i! 

^tix^-^i. 

yfy-fc i coiEmtmm^tL. xs 9iiimoyj< 

[00 30] y^y^^m^Q2cry<.-X-J:$. -y^ 

mz\tV3.^—yA is- H z \>m^9 9 yr^A :t- k 

^'7>'r:r-f ;t-h'DDcOTy-H<iX-f -y^Vi/S^ 
Q 2 OX S -y rJ' t ^ll, . . ^ 

h. 

[0031] ^oyf'^-^YyyXP I T (Power Is 
olation Transformer) {i, XA -y^j-yVW^dX , Q2 

<7)x-f 'y^y^^tiitii~mizm.th. z<7)^, m 
moyf^~9YvyxP I Tffy-dm^m <r>-mix 

-f-y^y/^^Ql i7)XS-y^i:X^ 7^yi/«^Q2 
cnov9^<om, (xA yi-y^'iUfjA) iztm^ixl 
Zkx\ xA -y^yyiUMn^i^MJ^olz^ii^. t 
3ts -<5?^Ni (Dumt. msHiy <)VM.oy^y^ 
i}-^hts:hm.nmioyryfc r 1 iitLx-dmr- 
x[zmmtix\.^h. ^Lx±Mm.nmt::iyry^c 

^Ni mn^mm) i^tsm^^iy^^-^Yyyx 
p iTcommyr^i'yx (^j-^-'j^y^^^y 
xL\ ) ^■attkzi.y). xA ^y^yy^yj^—^ff^m^ 
^%mmtthfi.»><rmmmmm^Lx\^ 

[00 32] ^Jt, X-f •yf-y^'^^-Q2 <03V^^- 
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x5-y^^{c«LT{i, mn&.^m<^mmmoy 

ry-^-c r 2tiitskmzim^tih . :i(r>&\\^::iyr 
ytCr2{±, XA -y^yym'fQll , Q2 SrZVSfi) 

[ 0 0 3 3 ] •yi-yym'FQWK-XliZlciLX 

ii.&ptixoiz. imtmrnmi-^m^yry^ 

CBi - ^ y ^ LBi -^-xmSSfMSiRBi ] W L 

c Rmmmmmmm^ixi . ^(7)i:9'jtgiBgiH]s«ti, 
■y^yym'i'Qiim^^zx mwitifzubm 

mmm. mf=i y^^-9 Yyyxpi t<7)-a^n 
iim±if^xoizixm^tih. ^txmm 
mmm^ttxii.mmmmi-itmayry^cm 
->f y^ij'^j'LBifctcio-c. mm^mmmm- 
zcommmmmmmm. ^y^^'^LBi 

bmmBmi(7)A yf"? ^yxb. yry^f c 
im^^/i'^^yx t lzi:'>X^^^iii> , 
[0034] cicoJ©^. ^3yA-^'h7y:^PiT 

cr>-iX^^mi}^m±ifi^tifmm^mmuzii. y 

n&M. ^-x'^mmm.Rntm^\^wm (nbi 

-CBl-LBl) f:S::rt-ri.J:dlcL-Cs Y^jA^W^h 

LTX^ •y^yi/S^Ql(7)'<.-;^(3aj^3$ixi.. Zii 

tio, xA 'y^yymfQWi. m\m^m<r>^ 
mmzi. '^m^'^tih'm<nxA -y^y^wrnxx 

A y^y^m^in^zkiz^xh. ^LX. -C-t^xS-y 
^izn^tLixA y^y'/%i)^^mnyf<^~^Yyy 
xp I T<r>-d^m.m\,ziim^. 
[0035] tfiXA 'v'}-yym=fQl2<r)K-xkznL 

xM.mmth^oi,z. imrnmrni-Ayy-^'^x^ 
i2-mioy'Ty^c^2-K-x%m!mmim <r> 
\.cRmmmmmm,^tih. zmmwm^ 
\i. xA ^y^yym=f-Q2imi^^zi,^mm-htzif) 

<5DlMi)^^NB2ti, Ife^n y^-N'- ^ h 7 yx P I T<7)- 

\.zLx^mixi>, iLxm%wmmtLx\i. 

|gil^NB2--f yy^ 9 LB2-^^Sayf yi^CB2i: 

m^W,t. A y^J^^':? LB2tiBI|j^NB2<^>f y 
rJ^^'^yxt, ^tfi3yTy■*^CB2c7)=^fY''^•i':^'>'Xi: 

[0036] KSl^^MlNBlfclJ, YyA^% 

'<-xmiI$"JPmSiRB2i:it?'J*tSlH]SS ( NB2-LB2- 
CB2) l.<J;^tU-C, YyArm&tLXXA 

'yi-yi^m'?-Q2ff)K'-Xl,Ziii1j^M, ZMZX'O. 
XA •y^y:/m'f-Q2ii. il?iJJ±filIIS&<7)Jtjgjg}^(c 

X <o^^tihxA -y^y/mrnxxA -y^yym^ 



•y^y/^^Q 1 cojj-yntrs (-^) <01/1 OM: 

[00 37] ttz. zcomi>z7fk-f^^<D^^ai, ^m 

C:<7)Z3:^SIN3tcMLT{iy-f5r-b'D10 
t5 0, ::orjyT>'-tCiO(7)Wc^:^L-C{i;. m^UK 

jM-f-s.. ^■=iyj<>-fVyyxpiT\±. mnivs. 
y-( hmtzi:i2m(r)EmaTi:ii^^mmmj^-ti 
idi,zm?i-'^h-^tfzEEm^rtimt^ix. z<^EEm 
r}T<7)^mmizMix. ^m^^i^y^mmtx-'A^ 
mit. -Ammm^^ix^'tL^mLfzm^xm^L 
T^r^i.. -etT. '^mmizaixii^^ yri:m^t 

lXol,zlx\>^h. ZtiizX-^X. FJrS^o^^iMSttc ck 
im^'^timf^iihXoiztX^,^^. ^^'-yyU. 2ffl 

?>zkxmm-^zbi)^tii^i. tfz. ^^imkbL 
^tcLTfco. ^m,. mimiimhfiiz<\<^xoiz 

bX\i^h, 

[0039] ^3 yvN'-t? h 9 P I T<5DZ»:fflllT' 

T% S^i:/-^:t-HD01, D02, D03, DCMSW^^lfn 

ffir-<:t-HDOi, D02. Trfayry-^-COi] iOffl 
[S8S[:5^'fjJ--HD03. D04. ¥?t3yf>-9-C0 

[Sffi^^^-KDOl. D02, ^jtnyrytCOl] 

^:/^^-KD03, D04. T?t3yT>'-^C02] *»<i>B£ 

h-km^mim^iii:f}mEE02^±m'h, r>-t 

iiaai^j«EEoui»jffli[iiK 1 tit tr ttj^nstr a:*! 

t.fzvm'm^'A-n^h. tmmmn\\,z\tyisYi] 
rvPC(ny^Yy^i!-YcnrJ'-Yli^Wk'^t\.h. 
7 * b r^f :t- H y- HiiffiSiR o S-tfr LTZ<):ffi!l 

T-x\.zn\.x\wk^iih. 
[0040] z<r>xotm 1 h%mm^(r)x 
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ht. mummmjLRsiiirtxx^ -y^yi/mfQ 

m<-xizmmm^ii]^&t^^ii. x^ -yf-y/S^Qi 
myi,z^j:^t. x-( •y^y^m'f-Qi ii^^yf^sh 
iiomm^ixh, ^LXX>{ -yi-y'/m^FQl cntHlJ 

tlx. -<xmmi -mmm^yry-fcri iz^ 
mm^ti^mix^tiK z<D^mmm^ob^j:^&mxx^ 
7^y/S^Q2 my, x^ ■y^y^«^Qi ifiity 
btchXoiizmm^fih. ^Lx. x^ y^yy^^o, 
2 ^itLx%b\,m-)i\p\<r)mm.wfi^h . x 

^ •y^yym'i-QlX . 0.2 ifi^mz:^ybti:hUWsA(r> 

x^ -v^yirm^tmitlk^tih. ZffiXoiiz. ¥it3y 
fy^c i ^^=F%K^m^nMb ixx-t -yi-y^m 
i^Qi . Q2i}<im.izmmim'0MtzbizX'^x. le 

i^a yA-9VyyxPi T<n-dMm^n i ti^l; 

}^<r>i,ots:msm.bt£hmim\\i, 

-h%m^\^m.x-)ibthwmm^^b\^xw^-th 

tK)iii-n^t\.h%\m<^^\iy^Viiy'vV<z<nyi!Vy 
M(-Y^zWc\.h. z.f\Xz^^, -d^mnyaViiyy 
PQ,<nytYY'7yVx9\,zii\^x\iWfm^\,z'^\:,ti 

j&J, yi!yYyy'Jx9\,zmh%Wmmv'<^Mz% 

tfz v^fvm^'im^ixh . n-h-dmm.'^-y^^E 
^\<nv^Mzm\:,x , ^^mzx^ •y^yi/m'¥-Q2a) 

K-xmiiLi}^^^tlhZbl,z^j:'0. Ztil.zXf)X>( y 

^yi^m^Q 2 x^ -y ^yy^^mmm$s^m^ti^ . 
^fc. z<^x^-y^y ymm.'^^<^mzi,± . v -^hi^ h 
m-^mmij^izxhmi^b^j:*) . x-i ^yi-y^m^Qi 
myb^j:immi-^x\ :^yb^j:immm»th 
mmmimm^z'ifhti^. ^ix, zcr>iio^j:mi^ 

[00421 m2\i. m 1 nzmLtzmmzj: i,mmm^ 
izmiw^(r>mmyji-rmmx'hi. zmiznK^ 
xii, 3effiA:>]€BEVAc= 1 0 0 vxmnmzmh 

[ 0 0 4 3 1 X>f -y^y^S^Q 2«ili^jglEli)ll|» 

SrJ^jS-ri.lEi)^ilNBtt^4-tSfEKimJEVNB2{cf# 

v\ uwMmmms&bLX(^m.m^mm {m2, l 
B2. CB2) ui. ^mm rifimih. z(mmm^ 

I r{i. X-f •y^y:;''«^Q2O^>'^raT0N' tfcV^ 

^(0UOUb^xi>. ^LX, ^yfflHTON' tiiViT^ 
I jgHSSSl r3!)«iEU'<;Pi:'5rSC:tT. WIBITON' 

XX^ -y?-yi/m-f-Q2C0'<.-XtCMLT«ill2{C*-r 



-u. «TOFF' t,zm-^xii. iygasi 

ffitt<7) l^^/Ufc ^ I) C: t T'^-J^msS I B2{i 0 K^L-fc 
rr-^ 31-- H D X :^- - F Z D L T eTiil 

[0 044] ciiicittT. ;^'f 7^y/S^Qi o< 
-xtr(ilis^-r S J: d \.zmm& l BIj&^^S , CD J: 

O^IEfij«SIBl{Cj:->T. X-^ ■yf-y:/S^Qlliffi 

Wra) i:^rl)t, iSiMI»SlBl{40^'<;Pi:^^T. 
>f >yf-y^fg^^Qlijr7 (^^51) t^rS, ^itfclJ: 

1 (7)3 1^ -X S -y :J'ramEVQl{i;|l^-r -S J: ^ ^iS 

3£^l^^]lE^COV^■C4. 3VUU:i7)tc7)5rjM^U^Ot' 
J)tltf, ^7^ST0FF' tfcttl.X'f -yf-^iJ^S^Q 
2(rX-xmmzr>\.^X 5 VVJ±i:mith:Lht^^m. 

/«i^Q 2 <7)<-X(.c$ilffl)lEV c ( ffiSiR 2 (7)M«« 
S. ) 2r EpjD-r S J: o {Zttiii. X-( y^m^fQ 2 <n 

xA y^yymmt:. m-^mrnmizx-yx-sr^m 

{ 0 0 4 6 ] 03 {4, ±ieia i t^u-tmiinimcoi,^ 
x<r)'&%mmm'&i^^Lx\^h. us (a) tcti, - 
-dmmsHiiimmG^ffimw&i ot^zm^x^ -y^ 

y mmk f s<;ym\%. 03(b) \z\im%^^ \ otc 

JttS;^^ ■yf-yiJ-'sg^Ql . Q2c7)^yB§^T0N, T 
ON' ff^mm. 03 (c) W4fi?gfmeSl otCittl.SlJffll 

?fLA:/3flffiVACtOI,^T. VAC= 1 2 0 Vt 9 0 V<DJ* 

[0047] *||ife«0JgSfcfcl^T(4, ft??fS85 1 o*< 

fEtX, $iJfflmEVc{4. 03 (c) coj;^(c±#-r-& 

mnmv c ;?)j±#-ri,co(c{5 . 03 ( a ) to j: 3 

xA •y^yyWim.f stLX\i. <S<^SJ;3(cLT 
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(b) (r)i.oi<ZXA •v^y'/n=?-Q2<^i(y\i^WiTm' 
{4ft<^S« X^-yf-y^^S^Qli^^>-B$HT0N{4- 

^x'hh. tsiH. Z(7)XA -y^ymmif stmm 
Evcmmi. mniMim tixmei^z^sitzm 
s8co$i]ffli«tt (08 ) tcfctti.X'f v^yymm.i s 
t I c cm^<nmztt:->xui, . 

[0048] *lli(SiOje.mc*JV^T*4C:<DJ: ^^©Jffll^ 

'&.^m^tx\ mui-mmM\^-f]m&^Q\, E02 

y c = obti:hXo^zmm^tihLt^ztj:hi)K :.tnz 
x^x. xA -yi-yy^m. f s {40 1 </)^mmz'i> 

iltf 1 5 0KHzJ.iLbt#J:#-fS. Zc7)b^cr,mf^b 
tTJi, 04tC^$ix^J:3, ■yf->-i/f|^Q2<?) 
:t Via^TON • ( = Q 1 CD^ 7 XS^TOFF ) t T 

fc"), x>f 'y^y:f^Mmm<^j:&xoizmm^tLX 

ii^b-thzbt/^T^h. ttz. msizip^tifzmmmt. 
x'htiii. mmikxmz-mm^mtimm^^^m 

X, z<7)b^izh±mi4izx*)mmLt:mj^ifimti 

[0049] ztnm*>, xnrnm^ 
mTh-oxii. xA y^y^/mi-Qi. Q2\,z\iim. 

<r)%m'^^ixts:\^Zb^:MmLX\^h. CittciO. * 

mm<nmm.(nmMnnbLx^t. 'm.mmcotz>^<r)\^ 

Zbm^b^j:h. ttz. XA-y^yym'^Ql, Q2 

nWimmniMmb ^ixximm.\^m!i<^%-)]m: 

[ 0 0 5 0 ] t^c. ^mmmm<^^wmb Lx\i. 
-immmmm^ y>^- ^^bix ^mb ^ti. 
^^mmij^izx^xA •yi-yymmLmmmhtii 
xdtz^tix\y?><^xf)ii}'. muzim^Mttim 
m^bLx\<^izbx. meiZ7r:^tix\>^tim:^mmm 

hyyXPRT?:'^}3^LX\^li,C0X'hh. ZtHzX 

0, ^mm(ommx'ii. mm.pmhyyxpRTm& 

u nmzr>\^x<DAyy7 9yxm<n\fih,'o^<^^w. 
\mm^ixi>zbt.ztj:i, %nx. icmj<nm&v^<icr> 

m^zm h'?-'jyi'j'"^£< iss-ri. z b m^b =5: 
h<r>x\ mm^i>^M,^£i^<nbthZbmw.z^j: 

[005 1] 05(4. ^wm^2<r>mL<r>mmb lx 
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I. z(Dmmmmi. mi tmt<-mmmi^mmn 

-yi-yym'^Ql, Q2tLtM0S-FETi,L<(i 
IGBT (^^r--hAM--K-7h7>'i^'X:?) 

{\>timttx\^h. 

[0052] Zff)^. -yf-y^^^^Q 1 W-X 

-mtmm^ti. x^ -y^y^^m^Qicov-xii-ix 
mr-xizmm^tit. x^ -yf-y^si^QKoKu^f 
yiiw-m^yfy^cicDiEmm^zn^m^tii, tr^z. 

i^m^Qu Q2<r>¥u-^ y-v-xmzMLxm^t 

-f7j--KDDl, DD2fc(i. MOS-FET-C$)I.X-^ -y 

[0 0 5 3] tfz. z<r)^^<r)XA 'v^yymi-Qii. 
Q2h. m^mwmmmzii^x^ •y^yy%m'^fi 
h^o\,zts:'iX\^h, x^ y^y^m^Quzn-th^ 
mmmmmmi. m^noiz. -immmi^m 
^±ifndiztxm&^tifz%mmw:ng'i, ftum 
ayfy^c g 1 , mmmmmiiRs i . ffiKRc 1 1 
t^mtx^^h. zcom^izhmmmmgib^m^ 
yTy^csibi,zX'^xmm^mm^km^Lx\-^ 

ttzx^ 'v^yymi-Q2[zn-fh'^m%mmmm 
mi. E:mm3^:m±Mh i d LxmWL^fitz 
mi^m s 2 . mm^ yry^c g 2 . m^ims, 

^HN g 2 tmm^ yry^c s2t izx-^xmrn^ 
mmkm&Lx\.^^. 

[0 0 54] ai/vT, zcDWUZTjktmm. E.d:mm^ 
3, :^-YDioRr/ayfyi'cm^i^^h^mm. 
^mm^^ti. zcD^^ms&mmzx'o^zmm. 

{±. 7th:^y'7PC(7)7ifhhyy>'x^Rr/&tXR 

2i:itlXX^ 'y^yym=FQ2cr,y-h^zmm^ti^ 
tiiijmEEoiff)u^\^izmtxmjiR2cr)mtSimnm 

VcfcLT. X>f •yf-y^^S^Q2<0^-'-htC^tLTEP 

n^iihzuztah. ^Lx. zii\z}s.^. ^%mz\t 
%(m 1 mmc^mmcom'^ t mmiz ix . m^mm 
Mzxix-( 'yi-y:/mm!immtimhti. -<mm.m. 

iiiiJmEEOia)^^-itf)mhti:^i>coX'hh. ^tX. 

zm2mnmm<r>%mmmz':>^\xij. ^(omiM. 
[ 0 0 5 5 ] :^mt txii. ±mm<^mm 

bLXmi>Z7^lt:mmzWi^^tiH>^Tii^j:\.\ m 



Hi. -d:m<7)mmm^uza9urim^mmzxim 
•^immmihtixmh^j:\'^i,(7)X'hi. 

[0056] 

IWMmSk] &immuzXotz:^mit. 2:Em 

<DX-( ^y^yf%^(r))\-y^^) y 

■a y)^-'9\,zii\^X . -»:li«»g«li»a yj^-^t L 
TiiSia^i: ^mEMrniJ^b IX. >'^-f -t-f VX 

>f •v^yi^m=f-my^ut~^x\ u-^A Yx^ -y 
i-yi/m'?'<o:^y^^(os^immmmt^ Xoi^ztx 

OS, ziUzX*). o— 9->f h';^^ •yi-yym'Fli. f 

-^0J1*P^r^t:J:-:)Tx-^ ^y^y^mm^tLhZtiizKch 
tf^. zm-^izit. nm.mmmiziix^ yi-yy 

mmmiM.±.^^ti. x^ -v^yym^i-izim^ainm. 

ifi^^£\.^Zttti:h. ttzACX>{ -y^^X^^zm^ 

^-^^^zm-m^tx'M. x^ -yi-y'/wi^mim 
\.^mm.t^i:>um^fih^^^m.mz^itrh. zixc^ 

t^£h. \.z^%mummt^^x'h 0 . ^mmk 
mmzx tWimKim-^z t t^h^-mmmm, 

[ 0 0 5 7 ] s hf.z^wn(r>mmmmm:\t. m. 
■mmmh^yxi'^mtztmm,z-^j:htiih. z 

coaScSSJffll VyyxP RT^jtB^lc Jstt-g. ^-v -y ro) 
\i^-:>^\,zfmt^x^ 'y^y9'Wim^mmmm(r)\.i 

c,-:>t<nmm^mm^ixhzk\,z^j:h. u-^x. x^x 

^mt^j:lcr>X'mmm.Vri>m^^j:t<7)^j:h, 

[01 ] ^m(omi<r>mmmm<7)mMmmmm 
i7ntmmx'hi> 

[02] micomii&commcovMmm^mf^kT^ 
-rmmxhi. 

[04 ] m 1 (Dmm<^mmcommmzmt-m 
x^-y^y ymi'^k7f^-i-i-zib<r>mmx'h h . 
[05] *^BBom 2 <ry'mLmm(r>%um^(mm\ 
k^^tmmx'hh. 

[06 ] Mimt LXffi%wmmMm^-fmm 
X'hh. 

[071 ^nmt tx<r)wmmm^(r>mm^-t 

mmx'hh, 

[08] LT<^«?il3fi§^0$iJ«#tti0iJiBB|l 
[09 ] itffSaii: LT<^!Kilil80ft?^*&B#0jSJg 
[^^-^oijiHj] 

1 mmm&. a mayry-f. qi. q2x^ 
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tt^iJftiSnVTV^-, Cr2 m^m:i>ry^. NBl 

[@i] im2] 
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